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ABSTRACT
 
 ولخي  يذلا  كولسلاو  يشلما  ىلع  مئاقلا  طاشنلا  هنراقم  :فادهلأا
 سانلاو نمزلما يوئرلا دادسنلاا ضربم ينباصلما روكذلا ينب طاشنلا نم
 يضقي  يذلا  تقولاو  سفنلا  قيض  ينب  طابترلاا  صحفو  ,ءاحصلاا
 يف طاشنلا  نم ولخي يذلا  كولسلاو يشلما ىلع مئاقلا  طاشنلا  يف
.نمزلما يوئرلا دادسنلاا ضربم ينباصلما روكذلا
 رادسنلاا ضربم ينباصم ركذ 30 تلمش هيعطقم هسارد هذه :ةقيرطلا
 ريفزلا مجح طسوتم ,ةنس 5.0±62.0 رمعلا طسوتم( نمزلما يوئرلا
 ءاحصلأا سانلا نم ركذ 29 و )46±15% ىلولاا هيناثلا يف يرسقلا
 يف  يرسقلا  ريفزلا  مجح طسوتم  ,هنس  63.0±4.3  رمعلا  طسوتم(
 ضارملأل  ةيجرالخا  تادايعلا  يف  تلمع  )91±5%  ىلولاا  هيناثلا
 هيبرعلا  ةكلملما  ,ضايرلا  يف  ةيبطلا  دهف  كللما  ةنيدبم  ةيردصلا
 مئاقلا طاشنلا مييقت تم .م2014 سرام ىلإ م2013 ريارف نم ,ةيوعسلا
.طاشنلا ةبقارم زاهج مادختساب لقتسلما كولسلاو يشلما ىلع
 تقو نوضقي نمزلما يوئرلا دادسنلاا ضربم ينباصلما روكذلا :جئاتنلا
 نم37±7%  لباقم  22±8%(  يشلما  ىلع  مئاقلا  طاشنلا  يف  لقا
 ولخي يذلا كولسلا يق رثكأ تقو ,)p<0.001; ظاقيتسلإا تاعاس
 ;ظاقيتسلإا  تاعاس  نم  63±6%  لباقم  37±7%(  طاشنلا  نم
 دجو يوق ىلإ طسوتم طابترا .ءاحصلاا سانلاب ةنراقم )p<0.001
 قيض  نايبتسلإ  هيلعافنلإا  ةباجتسلإا  و  ةدولجا  تانوكم  جئاتن  ينب
 كولسلاو يشلما ىلع مئاقلا طاشنلا يف يضقلما تقولا عم -12سفنلا
.)r: ≥0.46, all p<0.01( طاشنلا نم ولخي يذلا
 يوئرلا دادسنلإا ضربم ينباصلما روكذلا نأ ةساردلا ترهظأ :هتمالخا
 هدولجا  تانوكم  .ءاحصلأا  سانلا  نم  سولج  رثكأو  طاشن  لقأ
 هطبترم  تناك  -12سفنلا  قيض  نايبتسلإ  هيلعافنلاا  هباجتسلااو
 يف طاشنلا  نم ولخي يذلا  كولسلاو يشلما  ىلع مئاقلا  طاشنلا  عم
. نمزلما يوئرلا دادسنلإا ضربم ينباصلما روكذلا
Objectives: To compare walking-based activity and 
sedentary behavior between males with chronic 
obstructive pulmonary disease (COPD) and healthy 
controls and to examine the association between dyspnea 
with time spent in walking-based activity and sedentary 
behavior in males with COPD.
Methods: This cross-sectional study of 30 males with 
COPD (age 62.0±5.0 years; forced expiratory volume 
in one second [FEV1] 46±15% predicted) and 29 
healthy controls (age 63.0±4.3 years; FEV1 91±5% 
predicted) was conducted at the outpatient pulmonary 
clinics at King Fahad Medical City, Riyadh, Kingdom of 
Saudi Arabia between February 2013 and March 2014. 
Walking-based activity and sedentary behavior were 
evaluated using an activity monitor.
Results: Participants with COPD spent less time 
engaged in walking-based activity (22±8% versus 37±7% 
of waking hours; p<0.001) and more time engaged in 
sedentary behavior (78±8% versus 63±6% of waking 
hours; p<0.001) than healthy controls. In males with 
COPD, moderate to strong associations were found 
between the scores of the quality and emotional response 
components of the Dyspnea-12 (D-12) questionnaire 
and time spent engaged in walking-based activity and 
sedentary behavior (r: ≥0.46, all p<0.01).
Conclusion: Males with COPD were less active and 
more sedentary than healthy controls. The D-12 
components were associated with walking-based activity 
and sedentary behavior in males with COPD.
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In health and sickness, numerous health benefits are associated with regular participation in physical 
activity of moderate to vigorous intensity.1 There are 
robust data demonstrating that people with chronic 
obstructive pulmonary disease (COPD) engage in less 
physical activity than healthy controls.2,3 In people with 
COPD, less participation in physical activity has been 
associated with several factors, including more severe 
dyspnea upon exertion, airflow obstruction and static 
lung hyperinflation, less autonomous motivation for 
exercise, lower exercise capacity, greater impairment 
of peripheral muscle force, use of long-term oxygen 
therapy, a higher number of an acute exacerbation of 
COPD (AECOPD) in the previous year, and greater 
feelings of depression.4 Although several methods can 
quantify the intensity of physical activity undertaken 
during daily life, cadence (steps/minute) is a walking 
parameter that is considered a logical surrogate for 
intensity.5 Several laboratory-based studies have reported 
that intensity increases with cadence, so ≥100 steps/
minute seem to be a threshold equivalent to physical 
activity of moderate-to-vigorous intensity (equivalent 
to ≥3 metabolic equivalent units) in adults.5-8 In adults 
and people with COPD, increased time spent engaged 
in sedentary behavior is associated with higher mortality 
risk.9,10 Compared with healthy controls, people with 
COPD spend 1.4 times more waking hours in sitting 
and reclining positions.3,4,11 Prolonged sedentary 
behavior is associated with factors such as lower exercise 
capacity, less autonomous motivation for exercise, 
use of long-term oxygen therapy, and a higher rate of 
exacerbation in the past year in people with COPD.4 
To date, studies that have assessed the level of physical 
activity in the Saudi population have used subjective 
methods (for example, questionnaires).12-15 However, 
quantifying physical activity (or sedentary behavior) 
using subjective measures has been shown to be 
inaccurate, particularly in older people, when compared 
with objective measures (for example, pedometers 
or accelerometers).16 No information on physical 
activity and sedentary behavior in Saudi nationals with 
COPD obtained using robust objective methods has 
been reported. Therefore, the aim of this study was to 
compare walking-based activity and sedentary behavior 
between males with COPD and healthy controls. The 
study also examined the association between dyspnea 
and time spent engaged in walking-based activity and 
sedentary behavior in males with COPD.
Methods. This study employed a cross-sectional 
design. Data collection was undertaken between 
February 2013 and March 2014. Approval to conduct 
the study was granted by the Institutional Review Board 
of King Fahad Medical City, Saudi Arabia (approval 
number 12/312) and the Human Research Ethics 
Committee of Curtin University, Australia (approval 
number HR 24/2013).
Cultural issues made it difficult to recruit females 
to this study, and therefore only males were targeted. 
Males with COPD were recruited from the outpatient 
pulmonary clinics at King Fahad Medical City in 
Riyadh, Kingdom of Saudi Arabia if they: 1) were 
aged ≥40 years; 2) had a diagnosis of COPD defined 
as post-bronchodilator forced expiratory volume in one 
second (FEV1) / forced vital capacity (FVC) <0.7 and 
predicted post-bronchodilator FEV1 <80%;
17 3) were 
clinically stable (defined as no change in medication 
use over the previous 2 months); and 4) did not require 
supplemental oxygen. Further, only those who were 
retired (for example, no longer had paid employment) 
were included. Consistent with earlier work, this 
criteria was used in order to minimize any possible 
confounding influence that engaging in paid work may 
have had on their participation in daily physical activity 
and sedentary behavior.3
For the purpose of comparison, healthy males were 
recruited through distribution of flyers at mosques 
and discussion with the family members of COPD 
patients. The inclusion criteria for this group were as 
follows: 1) absence of a serious health condition; 2) 
spirometry within normal limits; and 3) retired. The 
exclusion criteria for both groups were as follows: 
1) presence of any comorbid condition thought to 
adversely affect one’s capacity to participate in physical 
activity, such as uncontrolled cardiovascular disease or 
severe musculoskeletal condition; 2) use of a gait aid; 
and 3) inability to read and write the Arabic language.
In order to increase the likelihood that the COPD 
and healthy controls were balanced in terms of age, 
males with COPD were recruited first and the mean 
age and standard deviation (SD) of the sample were 
determined. Thereafter, healthy people were recruited 
if they were aged within ± 1 SD of the mean age of the 
COPD group.
Protocol. Participants with COPD were required 
to attend one 2-hour session. During this session, 
airflow obstruction, dyspnea, and 6-minute walk 
Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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distance (6MWD) were measured. Dyspnea was 
measured using the Dyspnea-12 questionnaire (D-12). 
Participants’ age, height, and weight were recorded. 
Upon completion of this session, each participant was 
fitted with a StepWatch Activity Monitor (SAM; Cyma 
Corporation, Manchester, Connecticut, USA) and was 
instructed to wear the device during waking hours for 8 
consecutive days, except when showering or swimming. 
Participants were asked to maintain their usual daily 
physical activity while wearing the SAM.
The protocol for the healthy control group was similar 
to that for the COPD group. However, participants in 
this group were not required to complete the D-12 or 
perform the 6-minute walk test (6MWT).
Measurements. Walking-based activity and sedentary 
behavior. Walking-based activity and sedentary behavior 
were measured using the SAM, which is a small monitor 
that attaches to the right ankle with a Velcro strap and 
responds to time, acceleration, and position. The SAM 
has been validated as an accurate step counter for people 
with COPD, irrespective of walking speed or use of a 
wheeled walker.18 The height of each participant was 
entered into the SAM software, and the settings related 
to “range of walking speed” was selected as “moderate” 
and the settings related to “leg motion” was selected as 
“normal”.
Dyspnea. Dyspnea was measured using the Arabic 
D-12, which comprises 12 items that assess the severity 
of dyspnea.19 Each item is graded in terms of its severity 
using a 4-point scale ranging from none (score=0) to 
severe (score=3), with higher scores indicating more 
severe dyspnea.19 Of the 12 items, 7 relate to the quality 
of dyspnea and 5 relate to the emotional response to 
dyspnea.
Lung function. Post-bronchodilator FEV1 and 
FVC were measured using an Easy One Spirometer 
(NDD Medical Technologies, Massachusetts, USA) in 
accordance with the guidelines of the American Thoracic 
Society.20 Data were expressed in absolute values and as 
a percentage of the predicted values that were previously 
established in a local population.21
Functional exercise capacity. Functional exercise 
capacity for participants with COPD was evaluated 
using the 6MWD according to a protocol based on 
recommendations made by the European Respiratory 
and American Thoracic Societies.22 The 6MWD was 
performed over a 45-meter level straight course within 
an enclosed corridor. Data from this test were expressed 
in absolute values and as a percentage of the predicted 
values previously established in an international 
sample.23
Sample size. A previous European study that 
measured walking time in people with COPD and 
healthy controls reported that those with COPD 
participated in walking for 44±26 (mean±SD) minutes/
day and healthy controls participated in walking for 
81±26 minutes/day.3 These data suggest that people 
with COPD were, on average, 46% less active than their 
retired, healthy age- and gender-matched counterparts.3 
For the current study, a more modest difference (for 
instance, a 25% reduction in physical activity) was 
expected between Saudi nationals with COPD and 
healthy controls, because it was expected that the 
general population of Saudis would be less active 
than those living in Western countries.15 The weather 
in Saudi Arabia tends to be very hot in the summer 
and cold in the winter, which limits opportunities for 
outdoor physical activity. Data from an earlier study 
that measured the level of physical activity in Saudi 
nationals using the International Physical Activity 
Questionnaire revealed that they generally participate 
in little physical activity.12 Because a European study 
demonstrated that healthy people walked for 81±26 
minutes each day, a 25% reduction is equivalent to 20 
minutes (25% of 81 minutes =20 minutes). Assuming 
the same SD reported in the European study, in order 
to detect a difference in walking time of 20±26 min/
day between the COPD and healthy control groups 
(α=0.05, 1-β=0.8), a sample size of 28 was needed for 
each group.
Stepwatch data management. Data recorded by the 
SAM were exported to a database and the number of 
steps for each minute was doubled because the SAM 
records only steps taken by the right leg. The outcomes 
of monitoring physical activity in people with moderate 
to very severe COPD did not differ between weekdays 
and weekends.24 Therefore, to be included in these 
analyses, participants needed to contribute data over a 
minimum of 5 days, regardless of whether those days 
fell on the weekday or weekend, with a minimum wear 
time of 10 hours per day.25,26 For each day, wear time 
was calculated as the difference in time between the first 
and last minute during which steps were recorded.
Walking-based activity was defined as ≥2 steps/min 
and sedentary behavior was defined as 0 steps/min.27,28 
For each participant, each minute of data for each 
day was categorized into the following bands: 1) 2-18 
steps/min (incidental movement); 2) 20-38 steps/min 
(sporadic movement); 3) 40-58 steps/min (purposeful 
steps); 4) 60-78 steps/min (slow walking); 5) 80-98 
steps/min (medium walking); 6) 100-118 steps/min 
(brisk walking); and 7) ≥120 steps/min (fast walking). 
Similar cadence bands, albeit arbitrary, were used by the 
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National Health and Nutrition Examination Survey 
(NHANES) to explore differences in walking-based 
activity in a general population.27 For each day, time 
spent engaged in walking-based activity and sedentary 
behavior as well as the time spent in each cadence band 
was expressed both in minutes and as a percentage of 
total wear time. The latter was normalized for differences 
in wear time between participants. Then, data were 
averaged between days.
Statistical analyses. Statistical analyses were 
performed using the Statistical Package for Social 
Sciences (SPSS version 21.0, IBM Corp., Armonk, 
NY, USA). The distribution of data was examined 
using the Shapiro-Wilk test. Data that did not follow a 
normal distribution were analyzed using nonparametric 
statistical tests. Thereafter, data were compared 
between the 2 groups using either independent-sample 
t-tests for parametric data or Mann-Whitney U tests 
for nonparametric data. The chi-squared statistic 
was used to compare the proportion of participants 
who accumulated ≥7,000 steps/day, the minimum 
recommended steps per day.1
Associations between the components of the D-12 
and time spent engaged in walking-based activity and 
sedentary behavior in participants with COPD were 
examined using Pearson’s correlations for parametric 
or Spearman’s correlations for nonparametric data. The 
coefficient of determination for the association between 
emotional response to dyspnea and time spent engaged 
in walking-based activity and sedentary behavior was 
calculated. For all analyses, p<0.05 was considered 
significant. Data are expressed as mean ± SD unless 
otherwise stated.
Results. Thirty-four participants with COPD 
were approached to participate in this study. Their 
characteristics are presented in Table 1. Data from 4 
of these participants (12%) were not included in the 
analyses because the participants were hospitalized with 
AECOPD during the monitoring period (n=1), the 
accumulated wear time was insufficient (≤10 hours/day; 
n=1), or the participant did not return the SAM (n=2).
Thirty-two healthy males were approached to 
participate in this study. Their characteristics are 
presented in Table 1. Data from three of these participants 
(9%) were not included in the analyses because they did 
not return the SAM.
Table 2 presents the average total time participants 
with COPD and healthy controls spent engaged in 
walking-based activity (≥2 steps/min) and sedentary 
behavior (0 steps/min), expressed as minutes. Compared 
with healthy controls, participants with COPD: 1) spent 
fewer waking hours engaged in walking-based activity 
(37 ± 7% versus 22 ± 8% of waking hours; p<0.001; 
Figure 1), a difference that was equivalent to 15 ± 12% of 
waking hours or 131 ± 105 minutes; 2) spent more waking 
hours engaged in sedentary behavior (63 ± 6% versus 78 ± 
8% of waking hours; p<0.001; Figure 1), a difference that 
was equivalent to 15 ± 13% of waking hours or 109 ± 103 
minutes; 3) accumulated fewer daily steps (7,472 ± 2,258 
versus 4,124 ± 2,039 steps/day; p<0.001); and 4) spent 
fewer minutes (Table 2) and a lower percentage of waking 
hours (Figure 2) engaged in walking-based activity at all 
cadence bands (<100 steps/min; p<0.05). Additionally, 
fewer participants achieved the minimum recommended 
steps per day, 7,000 (34 % versus 7%; p<0.001).1
Moderate associations were found between the 
score for the quality component of the D-12 and time 
(expressed both as minutes and percentage of waking 
hours) spent engaged in walking-based activity (all 
Table 1 - Characteristics of 34 participants with chronic obstructive 
pulmonary disease.
Variables COPD participants 
(N=34)
mean ± SD
Healthy controls 
(N=32)
mean ± SD
Age, years 61.9 ± 5.2 63.1 ± 3.6
BMI, kg/m-2 27.9 ± 4.4 28.4 ± 3.8
Smoking, pack/years 48.3 ± 18.3   0.9 ± 3.1
FEV1, L 1.41 ± 0.55   2.60 ± 0.31
FEV1, % predicted 46 ± 16.0 91 ± 5
FVC, L 2.51 ± 0.64   3.09 ± 0.36
FVC, % predicted    67 ± 14 88 ± 6
FEV1 /FVC, %    55 ± 12 84 ± 6
D-12 total score 19.1 ± 3.5
Quality component score 10.9 ± 2.4
Emotional response component score   8.2 ± 1.6
6MWD, m  347 ± 75
6MWD, % predicted    63 ± 12
Smoking status (%)
Current smoker 18 (53) 4 (13)
Ex-smoker 16 (47) 2   (6)
Never smoked 0   (0) 26 (81)
Comorbidities (%)
Hypertension 20 (59) 19 (59)
Diabetes mellitus 16 (47) 13 (41)
Stable heart disease 7 (21) 4 (13)
GORD 23 (68) 16 (50)
Dyslipidemia 17 (50) 10 (31)
Others 18 (53) 7 (22)
GOLD grades (%)
2 (moderate) 13 (38) - -
3 (severe) 11 (32) - -
4 (very severe) 10 (30) - -
SD - standard deviation, BMI - body mass index, D-12 - dyspnea-12, 
FEV1 - forced expiratory volume in one second, FVC - forced vital 
capacity, GOLD - global initiative for chronic obstructive lung disease, 
GORD - gastro-esophageal reflux disease, 6MWD - 6-minute walk 
distance. *Significant difference between groups.
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r: ≥-0.52, p<0.01) and sedentary behavior (all r: ≥0.46, 
p<0.01). Strong associations were observed between 
the score of the emotional response component of 
the D-12 and time (expressed both as minutes and 
percentage of waking hours) spent engaged in walking-
based activity (all r: ≥-0.63, p<0.01) and sedentary 
behavior (all r: ≥0.66, p<0.01). The total scores of the 
D-12 were strongly associated with time (expressed 
both as minutes and percentage of waking hours) 
spent engaged in walking-based activity (all r: ≥-0.72, 
p< 0.01) and sedentary behavior (all r: ≥0.66, p<0.01). 
The coefficient of determination for the association 
between emotional response to dyspnea and time 
spent engaged in walking-based activity was 0.40 and 
sedentary behavior was 0.44.
Discussion. This study demonstrated that males 
with COPD spent fewer waking hours engaged in 
walking-based activity and more time engaged in 
sedentary behavior compared to healthy controls. 
Further, moderate to strong associations were found 
between the components of the D-12 and time spent 
engaged in walking-based activity and sedentary 
behavior in males with COPD.
This is the first study to report data concerning 
the walking-based activity and sedentary behavior of 
Table 2 - Comparison of walking-based activity and sedentary behavior between groups, expressed in minutes.
Activity Steps/min COPD participants (n=30)
mean ± SD (min)
Healthy controls (n=29)
       mean ± SD (min)
P-value
Walking-based activity ≥2 170 ± 58 302 ± 53 <0.001*
Sedentary behavior 0 629 ± 80 520 ± 60 <0.001*
Walking-based activity in cadence bands  
Incidental movement 2 to 18 104 ± 29 164 ± 33 <0.001*
Sporadic movement 20 to 38 46 ± 20 87 ± 21 <0.001*
Purposeful steps 40 to 58 14 ± 10 34 ± 9 <0.001*
Slow walking 60 to 78 5 ± 4 12 ± 4 <0.001*
Medium walking 80 to 99 1 ± 2 4 ± 3   0.008*
Brisk walking 100 to 118 0 ± 1 1 ± 1 0.163
Fast locomotion ≥120 0 ± 0 0 ± 1 0.400
Data are presented as mean ± standard deviation
min - minutes, SD - standard deviation, COPD - chronic obstructive pulmonary disease.
*Significant difference between groups
Figure 1 - Comparison of walking-based activity and sedentary 
behavior between participants with chronic obstructive 
pulmonary disease (COPD) and healthy controls, expressed 
as a percentage of waking hours. Data are expressed as mean 
± standard deviation. *Statistically significant difference 
(p<0.05).
Figure 2 - Comparison of walking-based activity, divided into cadence 
bands, between participants with chronic obstructive 
pulmonary disease (COPD) and healthy controls, expressed 
as a percentage of waking hours. Data are expressed as mean 
± standard deviation. *Statistically significant difference 
(p<0.05).
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males with COPD and compare it with data obtained 
from healthy controls in Saudi Arabia. This study 
demonstrated that, compared to healthy controls, 
males with COPD spent 15 ± 12% fewer waking hours 
engaged in walking-based activity and 15 ± 13% more 
waking hours engaged in sedentary behavior. Similar 
findings were reported for people with COPD living in 
Belgium and Brazil.3,29 The average daily step count of 
males with COPD in this study (4,124 ± 2,039 steps/
day) was noticeably less than the minimum of 7,000 
steps generally recommended for older adults.1 The 
amount of daily steps accumulated by males with COPD 
in this study was similar to that reported for people with 
COPD from Canada (4,378 ± 2,105 steps/day)and the 
Netherlands (4,472 ± 2,716 steps/day).30,31 Compared 
to healthy controls, the proportion of males with 
COPD (7%) who accumulated an average of ≥7,000 
steps per day was lower than that of healthy controls 
(34%). These findings demonstrate the importance of 
designing interventions that aim to increase the number 
of daily steps in males with COPD in order to meet the 
recommended amount of physical activity necessary to 
promote and maintain health.
In this study, males with COPD spent a higher 
proportion (78%) of their waking hours engaged in 
sedentary behavior than people with COPD from 
Belgium (64%) and Brazil (56%).3,29 The discrepancy 
in the proportion of sedentary time between this study 
and previous studies may reflect ethnic, geographical, 
environmental, cultural, and lifestyle factors unique 
to Saudi Arabia that impact participation in physical 
activity. It is important to note that the discrepancy 
may also have been due to the use of different activity 
monitors and different definitions of sedentary 
behavior.3,29 The present study used the SAM and 
defined sedentary behavior as a pragmatic cutoff of 0 
steps/min. This may have incorrectly categorized time 
standing still as sedentary behavior. In contrast, in 
studies of people with COPD from Belgium and Brazil, 
the Dynaport accelerometer (McRoberts BV, The 
Hague, Netherlands) was used to quantify the amount 
of time spent engaged in sedentary behavior, which 
was defined as the time spent in a sitting or reclining 
position.3,25,29
This is the first study to report data on the time spent 
walking at different cadences by males with COPD. In 
the current study, males with COPD spent less time 
walking at cadences <100 steps/min compared to 
healthy controls. High cadences (≥100 steps/min) were 
considered the threshold for moderately intense physical 
activity in adults to optimize health benefits such as 
reductions in the risk of cardiovascular and metabolic 
disease.1,32 However, neither males with COPD nor the 
healthy controls in this study participated in walking-
based activity at cadences ≥100 steps/min, which 
explains the lack of difference between these 2 groups 
at high cadences. These findings suggest that males 
with COPD as well as healthy controls in Saudi Arabia 
may be at risk of developing chronic diseases, such as 
cardiovascular and metabolic diseases.1 Therefore, in 
Saudi Arabia, awareness of the benefits of walking at 
a moderate intensity needs to be promoted among the 
general public as well as males with COPD. Studies 
that found increased physical activity in people with 
COPD frequently used strategies such as individual 
goal setting based on the collection of objective physical 
activity data, action and coping planning to overcome 
barriers, motivational interviews, and regular contact 
with healthcare professionals to increase motivation.33,34 
Therefore, these approaches need to be considered 
when implementing interventions that aim to increase 
the time Saudi nationals spend engaged in walking-
based physical activity and reduce the time they spend 
engaged in sedentary behavior.
The present study demonstrated moderate to 
strong associations between the components of D-12 
and time spent engaged in walking-based activity and 
sedentary behavior. Notably, the associations between 
time engaged in walking-based activity and sedentary 
behavior and the emotional response component of 
the D-12 (r: ≥ -0.63 and r: ≥0.66, respectively) were 
stronger than the associations with quality component 
of the D-12 (r: ≥-0.52 and r: ≥0.46, respectively). 
These findings indicate that males with COPD for 
whom emotional response to dyspnea is greater 
than the quality of the sensation spend fewer waking 
hours engaged in walking-based activity and more 
time engaged in sedentary behavior. These findings 
suggest that interventions such as cognitive behavioral 
therapy, which aim to minimize emotional response to 
dyspnea, may help increase the level of physical activity 
and reduce sedentary behavior in males with COPD. 
However, the coefficient of determination for the 
association between emotional response to dyspnea and 
time spent engaged in walking-based activity (R2= 0.40) 
or sedentary behavior (R2= 0.44) demonstrates that, at 
most, only 44% of the variance in either time spent 
engaged in walking-based activity or sedentary behavior 
is explained by emotional repose to dyspnea. Therefore, 
this finding suggests that other important factors, such 
as lower exercise capacity and higher rate of exacerbation 
in the past year, contribute to how much time males 
with COPD spend engaged in walking-based activity 
and sedentary behavior.4
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This study had some limitations. It recruited a 
relatively small sample of males from a single location 
(Riyadh, Saudi Arabia), limiting the generalizability of 
the findings to other Arabic populations as well as to 
females. The cadence bands used in this study, which 
were proposed by the NHANES, could be a limitation 
because they have not been validated in a COPD 
population.27 Further, the present study measured only 
walking-based activity and omitted other forms of 
physical activity, such as cycling. However, walking is 
considered to be fundamental for human functioning 
and mobility.35 Defining the time spent engaged in 
sedentary behavior by grouping any one-minute epoch 
with a step count of zero could overestimate the amount 
of time engaged in sedentary behavior. Additionally, 
6MWD data were not collected for healthy controls 
in this study. However, it is well known that healthy 
people exhibit higher exercise capacity than people with 
COPD.3,29 Also, comparison between groups in terms 
of functional exercise capacity was beyond the scope of 
this study. 
In summary, males with COPD were less active 
and more sedentary than healthy controls. The quality 
and emotional response components of the D-12 were 
associated with walking-based activity and sedentary 
behavior in males with COPD. The findings of this 
study can help multidisciplinary initiatives identify 
strategies for optimizing the time spent engaged in 
walking-based activity and decreasing the time spend 
engaged in sedentary behavior in people with COPD.
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